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(54) BAJIbUOBKA J\ J1H PA3BAJlbUOBbIBAHMH YCTPOWCTB M3 nPO<WmbHbTX TPYB 
(57) Abstract: 

Mcnonb30BaHHe: «jw pa3BanbuoBbiBaHWR ycrpowcTB H3 npo^mibHbix rpy6 (nepeKptiBaTeneM, noABecoK 

XB0CTOBMK0B, <J)HJlt»XpOB M T.JI.), YCTaHaBJIMBaeMblX B CKBaWMHC CynjpOCTb M306peTeHMa: BaJIfaHOBKa 

coAepaHT Kopnyc (K) 1 c ueHTparibHbiM KaHanoM 4, b HUXHeft Macxw KOToporo ycTaHoeneH nrryi^ep 5. B 
creHKe K BbmojmeHbi yrjryojieHUH 6h7,b Koropbix c noMombio onop 8 n 9 ycraHoaneHbi TpH BanbuyrorrjHX 
aneMeHTa (B3). IlpiraeM onopw 8 ppyx B3 ycraHoaneHbi b yrjTyojieHMHX 6 K HenojjBMJKHo, a onopa 9 B3 12 - c 
B03M0JK>io<rrfc4O pa^Ha/ibHoro Bbi^rauK chhh M3 yrjiyOJieHiiH 7. nop^BiraHaH onopa BbmojmeHa b HHjje jjeyx 

3KCHeHTpH^HbIX OTHOCMT€JIbH0 JTpVT /jpyra UMJIHHJ^pOB (U) 13 M 14. IIpHUeM U 13 C 60JlbUH1M D^faMCTpOM 

yimoTHeH oroocMTenhHO ctchkm Kopnyca 1, a II 14 c weHbuiHM jniaMerpoM BbicrynaeT b ueHTpajibHbiM 
Kanaji 4 K M HMeeT KaHaribi, coo6ii;aion^ie iieHTparibHbai Kan an 4 c rig^paBJiiraecKOM Kauepou 18. 
o6pa30oaHHoft crcHKaMn yrnyojieHMH 7 m Topi^eBbixoi noBepxHOCTHxm U, 13 w 14 nonHfDSHoft onopbi 9. TaKoe 
KOHxrrpyKTHBHoe BbmonHemte BanbopBKH o6ecne^DiBaeT nejib - noBbimenne KaMecroa h HajjejKHocTM 
ycTaHOBKH ycTpoftCTB W3 npo4)iU2bHbix Tpy6, a TaxjKe noBbimeHHe pa6orocnoco6HocTn cawoft BajibnoBKM h 
B03M0 TKHOCTB pacmHpeHMtf fliiana30Ha pa6ouero ^Hawerpa. 1 3. n. <J>~Jibi. 4 vm. 



Description [Onucaniie H3o6pereHii5il: 



M3o6percHne othochtch k odnacTK 6ypeimH h KanHxajibHoro peMoirra necJrrHHbix m ra30Bt4X CKBasnn m 
npeAHa3HaMeH0, b MacTHOcm, p/w pa3BanbU0Bi>iBaHHH ycTpoflcTB w3 npo<J>nnbHtiix Tpy6, ycraHaanMBaeMbix 
b CKBaKKHe npw vnoiuusjm 30H ocjiotkhchkh, B03HHKaionijix b npoqecce oypeHMH CKBaxsm w npw 
BoccraHOBJieHMM re pMenwHocra o6caflio>ix kojiohh. 

M3eecTHa eajibUOBKa fym pa3BanbupBbU3aHiiH ycTpOHCTB M3 npcMj>uJibHbix Tpy6. coAepsaman Koprryc. 
npHcnocoGtncHHbiM jyin coc^hhchmh c kojiohiioh CypmibHwx Tpy6, c uprrpajibHMM KaHanoM m 
ymy6ncHHHMH b ctchkc, b KOTopbix ycTaHOBJieHM c noMomhJO onop Tpn Banbuyiotmtx ajicMeirra. 

HeAOcraTKOM 3Toro ycrpoHCTBa hbohctch to. hto BaribuyiomMe 3jieMeHTbi npn pa3Ba/ii^oBbU3aHiai Tpy6bi 
noA jif&crrBMeM ynpyroro sneweHra iioctohhho HaxoAHTCH b oahom nojiojaeiora. noaroMy npw 
Heo6xoAHMOCTM cmoHTb paAHajibHbie Harpy3KH na rrpo^iuiijibrft nepeKpbiBaTcnb npw ero ycraHOBKe b 
cKBaacuHe, HanpMMep. npw peMOHTe no Bpc tkrchhlh oocaAHOH KonoHHbi B BHAe ine/ieeon nep<t>opauMM, a a™ an 
BajibTxpBxa HenpuMeHHMa, nocKOJibKy M3-3a hcbo3mo hi hocth cHmKeraiH paAHajibHOH Harpy3Rw Ha o6canHyx> 
KOjioHHy npoMcxonviT ee ^anbHeinnee paspyxnemie. 

3aAaweM M3o6pereicnR hbtwctch noBbnueHMe Kawecrea h HaA^RHOCTM ycraiioBKM ycTpowcroa W3 
npo^HjibHbtx rpy6, ycraHaBjniBaeMbix b cKBaaume npw k30J1Hiihm 3oh ocnoJKHeHiiM, B03HMKaiomwx b 
npoueoce 6ypero«i CKBaxHH, u npw BoocTaHoaneHHH repMermHocTn o6caAHbix kojiohh, a Tame noBbnneHHe 
HaAeJKHOCTM pi pa6orocnoco6HocTM BanbuoBKH h ooecneweHHe boomojkhoctm pacniwpeHMH nwanaooHa 
pa6oMcro AwaweTpa 6e3 w3MeHeHHH AwaMeTpa Kopnyca AaHHoro Twnopa3Mepa caMofi BanbnpBKM. 

TexHM^ecKMM pe3yjibTaT A 0CTMrae ' rcH tcm, mto b BanbuoBKe n/w paaBajibupBbiBamiH ycrpowcTB W3 
npo^irunjibix Tpy6, coAepJRanieii Kopnyc, npncnoco6/ieHHbrti jx/ifl cocawhchmh c kojiohhoh 6ypnjibHbix Tpy6, c 
AeHrparibHbOyf KaHanoM m yrjiy6/ieHM«MH b creiiKe, b Koropbix ycTaHoaneHbi c noMombio onop Tpn 
Bajibnyionnoc aneneHTa, onopa OAHoro Banbqyiotupro 3;ieMeH-ra ycTaHoaneHa b yrnyojieHMH Kopnyca c 
B03M0MHOCTUO paAnanhHoro BbiABLUKeraiH H3 Hero. PaAwajibHo noppnmiiasi onopa BbiAHioKHoro 
BanbnyioTAero DJieMeHTa mojkct 6brTb BbmojmeHa b ewAe Jl^pc hh aMexp anBHO pa3H0BemtKMX djuimhapob, 
3KcueHTpinmbix OTHOCHre/ibHo fspyr ppyra. npHHCM uym vn< j\p onopbi c oojibnmM nuaMerpOM ynnoTHeH 
oTHOCHTCJibHO Kopnyca h o6pa3yeT co crcHKaMM yrjiydaeHHH rviAP aa7IMl,ecK y K) KaMepy, coo6m;eHHyK) c ero 
UeHTpanbHbtM RananoM. 

Ha <J)nr. I npeAcraaneH o6hdcw bha BajibapBKM; na <J>ht\ 2 pa3pe3 A- A Ha (Jiht. 1; Ha 4>h^- 3 pa3pe3 B-B Ha 
4>nr. 1; Ha ^ur. 4 oocaAHaH KO/iOHHa c ycTaHOBJieHHMM npo<|)HnbHWM nepeapbiBa-rejieM c noMOinbio 
onucbiBaeMOM BanbAOBKn. 

BanbnpBxa jyvi p a3Ban bnpBbrBanHH ycrponcTB ro npo^imbHbtx Tpy6 coAepxirr KOpnyc 1 c pe3b6oft 2 a/ih 
irpncxx^Mi lemtn ee k KonoHHe 6ypwifc«bix Tpy6 3 m ueHTpajifcHbiM KaHanow 4, B HHMiieM wacTH Koroporo 
ycraHoaneH nnyuep 5. B creiiKe Kopnyca 1 BbmamieHbi yr x jiy6jieraiH 6n7, b Koropbix c noMomuo onop 8 it 9 
ycraHOBJieHbi BanbuyioiAHe aneMeHTbi 10, U, 12. IIpn^cM onopbi 8 JXErpt BaJibnyioiHpx sJieMeHTOB 10 h 11 
ycTaHoaneiibi b yr/iytxrieHHHx 6 HenoABHT&Ho, a onopa 9 Bajibuyioinero aneweHTa 12 c B03MOJKHOCTbK> 
paAHanbHoro BbiABMJKeHWH H3 yr/iy6xieHMH 7. noABJUKHan onopa 9 BajibnyiOD^ero aneweiiTa 12 BboionHeHa b 

BMAe A B > rX 3KCUeHTpHMHbIX OTHOCHTejIbHOPO APY 1 " APY 1 " 31 UHnMHApOB 13 H 14, WMdOmMX pa3Hbie RViaiACTptA. 

Upmtn ujdthhap 13 c 6ojibnraM A HaMeT P° M ynnoTHeH OTHOCHTenbHO creHKM Kopnyca 1 c noMombio 
yrmoTHeHMJ^ 15, a uhahhaP 14 c Mcuhinnw ;;naMCTpow BBicrynaer B ueHTpajibHbiii KaHaji 4 Kopnyca 1 Mep>e3 
OTBepcme 16, BbmojrneHHoe b creHKe, w MMeer KaHajibi 17, coo6tAajoiqMe qeHrparibHbm KaHan 4 Kopnyca 1 c 
rMApaBniiMecKow RaMepou 18, o6pa3OBaHH0H CTeHKaMM oxBepCTMH 16, yrny^aeHHH 7 b KOpnyce 1 w 
TopueBbiKiM noBepxHOCTHMH unnwHApoB 13 h 14 noABtUKHOH onopbi 9. 

Paoora BanbupsxH noHCHHercH Ha npwMepe BoccTaHoaneHMH repMerifMHOCTM oocanHOH ko/iohhw npw 

06pa30BaHMM B HeM TpetUKHkl. 

B 30ne 19 HapymeroiH repMeTHMHocTH o6caAHow KOJioinru 20 npenBapnTenbi 10 ycraHaBnuBaiOT 
nepeKpbiBaTejib 21 H3 npo<{>MnbHbix Tpy6, nyTCM pacunipeHHH ero AaaneioieM smakocth. 3axeM Ha KOJiomie 
6ypnnbHbix Tpy6 3 BHyTpb nepeKpbiBaTCJiH onycKaiOT Baribu,oBKy w BpameHMeM , c noAauew hhm3 kojiohh bi 
6ypnribHbix -rpy6 3, iiatomaiox pa3Bajn>upBbiBaTb» npo^wjitJibie Tpy6ti nepeKpbiBaTejiH 21 c OAHOBpCMeiiHOM 
npoMbiBKOH WMAKOCTbK), 3aKaqMBacM0H b Tpy6bi noA A aaneHMeM - ^pw 3tom, b ueHTpanbHOM Kana/ic 4 
Kopnyca 1, 6jiaroA a P H na/iWMioo niTynepa 5, A aBneiaie wmakoctw B03pacTaex m, B03Ae£icTByn Mepe3 
OTBepcTMe 16 b creHKe Kopnyca 1 m Kaiiajiu 17 b UMJuniApe 14 iioai^ukhoh onopbi 9 Ha TOpueBbie noBCpxnocTH 
qitnHHApoB 13 m 14, BbiABwraer BajibuyfoinHM 3JieMeirr 12 K3 yrjiy6jienMH 7 Kopnyca a° ynopa b creHKy 
nepeRpbiBaTCJin 21. OAHonpeMeimo HeBbiAHiUKHbie Ba/ibuyiomwe aneMeirrbt 10 m 11 Tanae ynnpaioTCH b 
creHKy nepeKpbiBaTejiH. Aanee, BanbuyioinMe ajieMeHTbi noA achctbhcm co3AaHHOH paAnanbHOH Harpy 3 km, 
npoKaTbiBancb no Buyrpeiniew nooepXHOcxH npo<}>M/ii>nb4x Tpy6, paoBanbupBbiBaioT wx m anoTHO 
npwKaTbiBaioT k ctchkc oocaAnow KOJioioibi 20. ripw noAxoAe k 30ne 19 HapymeHHH repMexHMi iocth o6caA»°** 
KOJioioibi 20 Raiviciwc rrpoMbiBounoM jrm/^kocth cintxcaioT A° MMHMManbHoro, npw kotodom He nponcxoAWT 



BbiABmKCHHH paAHajTbHo-noABMTKHoro oanboyiomero aneMeHTa 12 ho Kopnyca 1. h pa3BanbuoBb>reaHHe 
npo<}>wibHL»[x Tpy6 Bcjxyv flo o6pa30BainnH MHHUuajibiioro AuaueTpa jx&yiAfi CMemiiiaiKCH ueBUABKKUbiMii 
BanMQnooqiMH aneMCirraMw 10 h 11 h Bbi^BHraiomHMCH 3jieMeHT0M 12, Kor/;a oh Haxo^qnTCH b hcxoahom. He 
BUABHHyroM no/ioMeHMM. npM 3tom pe3b6out>ie co^KHemiH npo4>HjibHbix xpy6 nepeKpbiBarejiH 21 TaKJKe 
pacnmpHioTCH /jo BHy-rpeHHero ^waweTpa npo$itnbHbtx xpy6, o6pa3yeMoro npw wx pa3BanbupBbiBaHiai b 
30He HapynieHMH, iito cmiwaeT flo MHHHMajibHOM BejuraHHbi /jaaneKwe Ha creHKy o6ca^HOM kojiohhbi 20 b 
30He 19 HapymeHHH ee repMeniMHOCTM. 

Ilocne npoxojKAeHHH 30hbi 19 napyuieiutn repMenwHOCTH, r&e onacH0CTt> pa3pymeHMH o6cajjH0M kojiohkbi 

OTCyTCTByCT, BKOBb nORHHMaJOT A^aneHMe ITpOMblBOtffiOH >KMAKOCTH H pa3BaJIBHOBbl BaHHC nepeKpbiBaTejiH 

Be^yT no TexHonoruM, oimcaHHOH Bbraie. 

flO OKOHMaHHH pa3 Eiajl L>UO Dbl BailKH KOJIOHHy 6ypHJIbHblX Tpy6 3 C BaJIbUOBKOH nO^HHMaiOT H3 CKBaJKHHBI. 



Claims (<t>opMyjia H3o6p<rrenHMj: 



1. BanbuoBKa f\rui p a3 BajLbno bi >i oai oin ycrpoiiCTB M3 rrpo^HJibUbix Tpy6, conepxaman Kopuyc. 
npncnocofrieHHbift nil* coenmeHMH c KonoHHOft 6ypitnbHb(x Tpy6, c ueirrpanbbHbiM KananoM m 
ymy6neraiyiMM b creHKe, b KOTopbtx ycraHoaneHbi c nouon^bio onop Tpw BajrboyioinMX aneMeirra. 
oTJimaioa^aRCH xeM, ^xo onop a o/jHoro Bajibixyiomerx) aaeMeHxa ycxaHOBJieHa b yrjiydncumi Ropnyca c 

D03M0JKHOCTWO panWajIbHOPO Bbf^BKDKCHKtH M3 KCTO. 

2. BanbuoHKa no n. 1, otjihm aioman ch tcm, wo panna/ibno noflBMXHaH onopa BbiflBMXHoro eanbuyiou^ero 
aneMenxa Bbmonneiia b BHne fleyx nwaMerpanbHo pa3H0BejiHKHX qjtmtHnpoB, 3KcneHTpiraHbix oTHOcHTenbHO 
APyr npyra, npirceM qHJiMHnp onopbi c 6ojibuofM nit aMerpoM ynnoTHeH OTHoorrejibHo Kopnyca m o6pa3yer co 
cTeHKaMM yr/iy6neHWH b Kopnyce runpaanamecKyio KaMepy, coo6meHHyio c ero ueirrpanbHbiM KaManoM. 



Drawing(s) IMcp-reJKHl: 
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(54) EXPANDER FOR EXPANDING SHAPED-PIPE DEVICES 
(57) Abstract: 

Use: The expander is intended for expanding shaped-pipe devices (blocking devices, 
liner hangers, filters, etc.) which are mounted in wells. Substance of invention: The 
expander has housing 1 which is provided with central channel 4, installed in the bottom 
portion of which is a union 5. Recesses 6 and 7 provided in the walls of the housing 
accommodate three expansion tools mounted on supports 8 and 9. The supports 8 
mounting two of the expansion tools are rigidly fixed in the housing recesses 6, and the 
support 9 mounting the expansion tool 12 can be radially moved out of the recess 7. The 
movable support consists of two cylinders 13 and 14 eccentrically positioned in relation 
to each other. The larger-diameter cylinder 13 is sealed relative to the wall of the 
housing 1 , and the smaller-diameter cylinder 14 extends into the central channel 4 and 
has channels communicating the central channel 4 with hydraulic chamber 18 which is 
formed by the walls of the recess 7 and the end faces of the cylinders 13 and 14 actuating 
the movable support 9. Such a design of the expander ensures the achievement of the 
desired goals — the improvement in the quality and the reliability of mounting shaped- 
pipe devices, as well as the enhancement of the expander performance and the possibility 
to broaden the operating diameter range. 2 cl., 4 dwgs 



Description: 

The present invention relates to the drilling and the overhauling of oil and gas wells; in 
particular, it is intended for expanding shaped-pipe devices mounted in wells to insulate 
troublesome zones which occur while drilling the wells and to restore the tightness of 
casing strings. 

An expander for expanding shaped-pipe devices is known, which incorporates a housing 
adapted for connection to a drill string and provided with a central channel and the walls 
of which have recesses that accommodate three expansion tools mounted on supports. 

The drawback to this device is that while expanding a pipe the expansion tools are held in 
the same position by elastic forces. Therefore, this device cannot be used when it is 
necessary to reduce radial loads acting on a shaped-pipe blocking device while it is 
mounted in the well, for instance, to repair damage such as a slit perforation in the casing 
string since the casing string continues to break down because of the impossibility of 
reducing the radial load thereon. 

The object of the present invention is to improve the quality and the reliability of 
mounting a shaped-pipe device in a well to insulate the troublesome zones occurring 
while drilling a well, as well as to enhance the expander reliability and performance and 
make it possible to broaden the operating diameter range without changing the diameter 
of the housing of the expander of a given size. 

This is achieved as follows: In the proposed shaped pipe expander, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools mounted on 
supports, the support mounting one of the expansion tools can be radially moved out of 
the corresponding recess. The radially movable support mounting the move-out 
expansion tool may consist of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other. The larger-diameter cylinder is sealed 
relative to the housing, and a hydraulic chamber communicating with the central channel 
of the housing is formed by this cylinder and the walls of the above recess. 

Fig. 1 is a general view of the expander, Fig. 2 is the section A-A in Fig. 1, Fig. 3 is the 
section B-B in Fig. 1, Fig. 4 shows a casing string with a shaped-pipe blocking device 
mounted with the use of the proposed expander. 

The expander for expanding shaped-pipe devices has a housing 1 which is provided with 
thread 2 for connecting it to drill string 3 and has a central channel 4, installed in the 
bottom portion of which is a union 5. Recesses 6 and 7 provided in the walls of the 
housing 1 accommodate expansion tools 10, 1 1 and 12 mounted on supports 8 and 9. The 
supports 8 mounting the two expansion tools 10 and 1 1 are rigidly fixed in the recesses 6, 
and the support 9 mounting the expansion tool 12 can be radially moved out of the 
recess 7. The movable support 9 mounting the expansion tool 12 consists of two 
cylinders 13 and 14 having different diameters. The larger-diameter cylinder 13 is sealed 



relative to the wall of the housing 1 using seal 15, and the smaller-diameter cylinder 14 
extends into the central channel 4 of the housing through opening 16 provided in the wall 
and has channels 17 communicating the central channel 4 of the housing 1 with hydraulic 
chamber 18 which is formed by the walls of the opening 16, the walls of the recess 7 in 
the housing 1 and the end faces of the cylinders 13 and 14 actuating the movable support 
9. 

The operation of the proposed device will be illustrated below by the example of the 
restoration of tightness of a cracked casing string. 

First, the shaped-pipe blocking device 21 is mounted in the nontight zone 19 of the casing 
string 20 by expanding this device by means of hydraulic pressure. Following this, the 
proposed expander is connected to the drill string 3 and lowered into the blocking device 
by lowering the drill string 3. When the expander is positioned inside the blocking 
device 21 the expansion of the shaped pipes, from which this device is assembled, is 
commenced and at the same time washing fluid is pumped into the pipes. Due to the 
provision of the union 5 the fluid pressure in the central channel 4 of the housing 1 rises 
and acts on the end faces of the cylinders 13 and 14 through the opening 16 in the wall of 
the housing 1 and via the channels 17 in the cylinder 14 for the movable support 9 with 
the result that the expansion tool 12 is moved out of the recess 7 in the housing until this 
tool abuts against the wall of the blocking device 21 . At the same time, the fixed 
expansion tools 10 and 1 1 abut against the blocking device wall, too. Then, the expansion 
tools roll down the inner surfaces of the shaped pipes to expand them until they are 
tightly pressed against the wall of the casing string 20. When the expander reaches the 
nontight zone 1 9 of the casing string 20 the washing fluid pressure is reduced to a 
minimum value, at which the radially movable expansion tool 12 will not move out of the 
housing 1, and the expansion of the shaped pipes is continued until the minimum 
diameter is formed by the two adjacent fixed expansion tools 10 and 1 1 and the movable 
expansion tool 12 is located in its initial, i.e., moved-out, position. In doing this, the 
threaded joints of the shaped pipes of the blocking device 21 are also expanded to the 
shaped pipe inner diameter obtained by expanding the shaped pipes in the nontight zone, 
the result being that the pressure on the wall of the casing string 20 in its nontight zone 19 
is minimized. 

When the' expander leaves the previously nontight zone 19 of the casing string so that 
there is no danger of the casing string collapse within this zone any longer, the washing 
fluid pressure is increased again and the expansion of the blocking device is continued as 
described above. 

When the expansion process is over the drill string 3 is lifted out of the wall together with 
the expander. 



Claims: 



1 . An expander for expanding shaped-pipe blocking devices, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools and wherein the 
support mounting one of the expansion tools is installed in the corresponding recess in 
the housing so that it can be radially moved out of this recess. 

2. The device according to item 1, wherein the radially movable support mounting the 
move-out expansion tool consists of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other, the larger-diameter cylinder being 
sealed relative to the wall of the housing 1 and a hydraulic chamber communicating with 
the central channel of the housing being formed by this cylinder and the walls of the 
recess in the housing. 



Drawings: 



Fig. I 



Fig. 2 



Fig. 3 



Fig. 4 
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(<im Stewart 
TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
23rd day of January 2002. 



Signature, Notary Public 



tf^S^V My commission expires 03-22-2003 






Stamp, Notary Public 
Harris County 
Houston, TX 



